Inhibition by a novel anti-arrhythmic agent, NIP-142, of cloned human cardiac K+ channel Kv1.5 current.
NIP-142 was shown to prolong atrial effective refractory period and to terminate atrial fibrillation and flutter in in vivo canine models. To obtain information on its antiarrhythmic action, we examined the effect of NIP-142 on cloned human cardiac K+ channel Kv1.5 (hKv1.5) currents stably expressed in a human cell line using whole-cell voltage clamp methods. NIP-142 inhibited the hKv1.5 current in a concentration-dependent and voltage-independent manner. The inhibition was larger at the end of depolarizing pulse than at the outward current peak. The IC50 for inhibition of the steady-state phase was 4.75 microM. A cross-over phenomenon was observed when current traces in the absence and presence of NIP-142 were superimposed. Inhibition of hKv1.5 current by NIP-142 was frequency-independent; changing the depolarizing pulse frequencies (0.1, 0.2, 1 Hz) and little effect on the degree of inhibition. NIP-142 decreased the maximal peak amplitude of kHv1.5 current at the first command pulse after 3 min rest in the presence of the drug. These results suggest that NIP-142 has inhibitory effects on the hKv 1.5 current through interaction with both open and closed states of the channel, which may underlie its antiarrhythmic activity in the atria.